PCT/US01/13924 



.^ATENT COOPERATION TRLmTY 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 

Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlinaton, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
07 March 2002 (07.03.02) 




International application Na 
PCT/USOl/13924 


Applicant's or agent* s file reference 
32867 W003 


International filing date (day/month/year) 
01 May 2001 (01.05.01) 


Priority date (day/month/yea^^T:'^ * ' * 
02 May 2000 (02.057oO) :;^ 


Applicant . ' 

CALL, Edwin ' ^V^fSi^^' • ' • ' ^- . • 



1 . The designated Office is hereby notified of its election made: 



X in the demand filed with the International Preliminary Examining Authority on: "MM^^-'" ' 

14 November 2001 (14.11.01) 



I I in a notice effecting later election filed with the International Bureau on: 



2, The election | X| was 

I I was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The interaational Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Odile AUU 
Telephone No.: (41-22)338.83.38 



Form PCT/IB/331 (July 1992) 



US01 13924 



•gR|CEIVED 

^SMFTHlaAMBRELl & RUSSELL, LL.R 



TENT COOPERATION TR 



- * ■■ •••ti77A'^*^^-':S-c .• 

- WOOI/838^2 

^ PCT/US51^3924 
From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 



(PCT Rule 47.1(c), first sentence) 



To: 



WEILACHER, Robert, G. 
Smith, Gambrell & Russell, LLP 
Suite 800 

1850 M Street, N.W. 
Washington, DC 20036 
ETATS-UNIS D'AMERIQUE 



Date of mailing (day/month/year) 

08 November 2001 (08.11.01) 






Applicant's or agent's file reference 

, 32867W003 


IMPORTANT NOTICE 


International application No. 
PCT/US01/13924 


International filing date (day/month/year) 
01 May 2001 (01.05.01) 


Priority date (day/month/year) 
02 May 2Q00 (02.05.00) 


Applicant 

POWER SPRAY, INC. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the fof lowing designated Offices on the date indicated above as the date of mailing of this notice: 

KP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated 0ffice(s}. 

2. The following designated Offices have warved the requirement for such a communication at this time: 

AL,AM,AP,AT,AU,AZ,BB,BG,BR,BY,CA,CH,CN,CO,CZ,DE,DK,EA,EE,EP,ES,FI,GB,GE,HU,!L,IS, 

JP,KE,KG,KZ,LK,LR,LS,LT,LU,LV,MaMG,MK,MN,MW,MX,NO,NZ,OA,PL,PT,RO,RU,SD,SE,SG,SI, 

SK,TJ,TM,TR,TT,UA,UG,UZ,VN,ZA 

The communication will be made to those Offices only upon their request Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 



3/Enclo 



Enclosed with this notice is a copy of the international application as published by the International Bureau on 
O^ovember 2001 (08.1 1.01) under No. WO 01/83842 

M^EMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

if the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority ' 
date, a demand for intemational preliminary examination must be filed with the competent Tnternational Preliminary 
Examining Authority before the expiration of 19 months from the priority date- 
It is the applicant's sole responsibility to monitor the 19-month time limit. 

f that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by Chapter II). 
. — JIINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1 )) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and the PCT Applicant's Guide, Volume II. 





The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland * 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.91.1 1 



Form PCT/IB/308 (April 2001) 



4418843 



PATENT COOPERATION TREATY 



From the INTERNATIONAL SEARCHING AUTHORITY 



To: ROBER G. WEILACHER 

SMITH, GAMBRELL & RUSSELL, LLP 
1850 M STREET, N.W. 

crriTP son 

WASHINGTON DC 20036 


PCT 

KnTTFirATTON OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 


f^/^^h/year) Q2 AU 6 20 0 1 


Applicant's or agent* s file reference 
32867W003 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 
PCT/USOl/13924 


International filing date 
(day/month/year) 

01 MAY 2001 


Applicant 

POWER SPRAY, INC. 


1. Q The applicant is hereby notified that the international search report has been established. and is transmitted herewith. 



Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the mtemational application (see 



When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international search report; however, for more details, sec the notes on the accompanying sheet. 

Where? Directly to the International Bureau of WIPO 
34, chcmin des Colombettes 
1211 Geneva 20, Switzerland 
Facsimile No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet. 




2. 1 — I The applicant is hereby notified that no international search report will be established and that the declaration under 
I— I Article 17(2)(a) to that effect is transmitted herewith. 



3. 



I — [ With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant Is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with th. 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices, 

[ I no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 



4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. If 
the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International. Bureau as provided in rules 90 ins I and 90 bis 3. respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry Into the national phase before 
all designated Offices which have not been elected in the demand or in a later election within 19 months from the priority 
date or could not be elected because they are not bound by Chapter II. 




Name and mailing address of the ISAAiS 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D C. 20231 
Facsimile No. (703) 305-3230 



Authorized officer 

CEBOflAHTHO 
ICATHERINE A. BAREFORD PARALEGAL SPl 

Telephone No. (703) 308-0661 



Form PCT/ISA/220 (July 1998)* 



{See notes on accompanying sheet) 



r . c 

PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL SEARCH REPORT 
(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 
32867W003 


FOR FURTHER see Notification of Transmittal of International Search Rqjort 
ACTION (Form PCT/ISA/220) as well as, where applicable, item 5 befow. 


International application No. 
PCTAJSOl/13924 


International filing date (dojf/month/year) 
01 MAY 2001 


(Earliest) Priority Date (day/month/year) 
02 MAY 2000 


Applicant 
POWER SPRAY, INC. 



This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of sheets. 

I x| It is also accompanied by a copy of each prior art document cited in this report. 



1. Basis of the report 

a With regard to the language, the international search was carried out on the basis of the international ^plication in the 
language in which it was filed, unless otherwise indicated under this item, 
the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

With regard to any nucleoticle and/or amino acid sequence disclosed in the international application, the intemadonai searci i 
was carried out cm the basis of the sequence listing: 



□ 

b. 



□ 

□ 
□ 
□ 
□ 
□ 
^- □ 

3- □ 



contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the 



the statement that the infoimaiioa recorded in computer readable fbnn is identical to the written sequence listing has been 
furnished. 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (See Box II). 
4. With regard to the title, 

the text is approved as submitted by the applicant, 
the text has been established by this Authority to read as follows: 



□ 



5. With regard to the abstract, 

I x| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this international 
search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



□ as suggested by the applicant. j—j None of the figures. 

I I because the applicant failed to suggest a figure. 

[ j because this figure better characterizes the invention. 



Form PCT/lSA/210 (first sheet) (July 1998)* 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOI/13924 



A. CLASSIFICATION OF SUBJECT MATTER 

1PC(7) :C 23 C 4/06, 4/08; B32B 15/01, 15/04 
US CL :427/455; 428/658, 659. 688 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification sjrmbols) 
U.S. : 427/455; 428/658, 659, 688 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 



US 3,497,434 A (LITTAUER) 24 February 1970, see coiunm 1. line 
40 through column 2, line 50. 



US 4, 992,337 A (KAISER et al) 12 February 1991, see 4, line 45 
through column 5, line 10. 

JP 61-124679 A (KURARAY CO LTD) 12 June 1986), see the 
abstract. 



1-3, 5, 11, 13, 
15, 16, 18 

4,6-10,12,14,17 

4,6 



1-3,5-6, 1 1 , 
13,15,16,18 



I I Further documents arc listed in the continuation of Box C. j | See patent family annex. 



* special categories of cited docttments: 

"A" document defining the genenl stale of the an which is not considered 

to be of panicular relevance 

"E" earlier document published on or after the intemationai filing date 

"L" document which may throw doubts on priority ciatm(s) or which is 

cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document refetring to an oral disclosure, use. exhibition or other means 

"P" documeiu published prior to the international filing date but later than 

the priority date claimed 



later document published after the tnteniational filing date or priority 
date and not in conflict with the application but cited to understand the 
principle or theory underiying the invention 

document of particular relevance; die claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when die document is 
combined with one or more odier such documents, such combination 
being obvious to a person skilled in the art 

document member of die same patent family 



Date of the actual completion of the international search 

04 JUNE 2001 



Date of mailing of the international search report 



02 AUG2001 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 

Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Authorized officer 

KATHERINE A. BAREFORD 
Telephone No. (703)308-0661 



DEBORAH THO 
PARALEGAL SPECIAUST 



I 



Form PCT/ISA/210 (second sheet) (July 1998)* 




NOTES TO FORM PCr/ISA/220 



These Noces tre im coded to gjvc the basic insirudions concerning ibc filing of imcncimenu under Article 19. The 
Notes *n based on the requircmcnis of ibc Patent Cooperation Treaty and of the Re^atioos and the Adminisiiaiive 
Instructioos uader that Treaty. In asc of discrepancy between these Notes and those lequiremeats, the latter are applicable. 
For more deuiled infonnaiion, see also the PCT Applicant *s Guide, a publication of WtPO. 

la chese Notes, 'Anide*. "Rule* and "Section' refer to the provisioas of the PCT, ibe PCT Refulatiaes and the PCT 
AdfflinistntivB bunuctiomrRspectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

«ppUcam hat, ate having nodved cbe iatenutkxial aeucfa fcpeit, 
intenutiduUppUcaCMQ. It sbaiild tiowcver be eaphuiaBd Ibtt, tiiioe all puti of tte iafenutiooal applicttioa (daims, 
dcseripiioaaad dcawinci) nay be tmnv**** during the iotcinatiooal prdtminary cxaminacioa pfooedaie, tbeic is usually 
noaeSdiofileaneadaenCiofifaedatms under Aftide 19 e»epcwfae»,e^ifaeappUoaAWBats die bttcr to be publish^ 
forte mi i piT t f f ofAovisiaoal ptoiBCtioa or has aaotber itaion Cor amniding the daims befim intenatianal publication. 
FtmfaefSnGfl^ft should be emphasized that prawisioaal pioceeciao is avaikble hi some States only. 

What perls oCthc iateraetloaal appUcatloa ouiy be aacadcd T 
XliedafaBsoaly. 

The description and the dcawiogs may only be imm*M during toienational prdimtaaiy enmination under 
Chapter n. 



When? Within2flAOOifas(iomdiedateoftnnsmtttalofibeiotematioodseafchrepoaor 16m 

date, whkfaevcr time UmiC expires later. It should be noted, howmt; that the amendmems will be oonsideivd 
ts having been reod^ ondme If they are leoeivod by the Inceaatioeal Bureau ate the eatpiratioo of the 
tprtffTi^ (inie limit but befoie die compleikxi of the piepantioas for lalenational publicatioo 

OtSedCl). 

Where m< to file the aaeadaicata ? 

The ameadraeats may ooly be Gled with the Xnftenudonal Buieau and not with the leodving OfiBoe or the 
Inlematiooal Searching Authority (Rule 46.2). 

' Wbem a demand for iotematioaal pidinunaty csminatiott has been/is filed, see bd 



How? BdierbycaaoeUingoiieormorectttimcUima,byaddiagoneormoieaewdaimsorbTameadiaglfa^ 
one or moce of the daims aa Gkd. 



besafaodttodforeadisheetof dKciafanswhicb,onioaouat€faaafliendaMator 

difEetB from die sheet origiaany filed. 

Alt te daina appearing on a leptaoement sheet mwt be numbered io Arabic mimenlt. When a daim is 
caooeUed, no icmmbexing of the odier daims is required. la all cases wbere claims are renumbered, diey must 
be icmimbered oonsecutivdy (Administrative Instructions. Sectioa 2aS(b)). 



What doc— eata mmtUmmf m eeomp m rn j tfaa aMcadments t 

Letter (Sectioa 205(b)): 

the aaieadmeats must be submitted with a letter. 

The letter will doc be published with the iotematiooal appticatioa aod the ameaded daims. It should not be 
oottfounded widi the -Statement under Aftide 19(1)** (tee bdow, uader "Statemeat uader Article 19(1)'0- 
. The kttff malt iiH^'* **** ^■f Frr-*'^ tK»tw«'« ih^ daiois asiiled aad thexUinu as soieaded. Jtmust, ia 
particular, iadtcatc, in oonnecdon with each daim appearing in the in f rm a f i o ns i application (it bdnguodeistood 
that identical indications ooaceming seveial daims may be grouped), whether 

(i) the daim is unchanged; 

(ii) the daim is csaoelled; 
(tii) the daim is new; 

(iv) the daim replaces one or more daims as Tiled; 

(v) the daim is the lesutt of the division of a daim as filed. 



Notes to Fona FCTASAOIO (first sheet) (July L992) 



International Applicatii 



For receiving OfSce use only 



PCT 
REQUEST 



International Filing Date 



Name of receiving Office and 
"PCT International Application" 



The undeisignecl requests that die present intemadoaai 
application be processed accordii^ to the Patent 

Cooperation Treaty 



Applicant's or agent's file reference 32867W003 (if 
desired) (1 2 characters maximum) 



Box No. I - TITLE OF THE INVENTION 

SYSTEM FOR PROTECTION OF SUBMERGED MARINE SURFACES 



Box No. n - APPLICANT(S) 



Name and Address: (Family name followed by given name -for a legal entity, full official 
designation. Address must include postal code/country name.) 

POWER SPRAY, INC 
1409 Air Rail Road 
Virginia Beach, VA 23455 
U.S.A. 


□ This person is also 
inventor. 


Telephone No.: 
202-659-2811 


Facsimile No.: 
202-659-4329 


Teleprinter No.: 


State (i.e„ country) of nationality: US 


State (i.e., country) of residence: US 



This person is applicant for purposes of: 

Q all designated a all designated States a the United States □ the States indicated 
States except the United of America only in the Supplemental Box- 
States of America ^ 



Box No. ni - FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 



Name and Address: (Family name followed by given name - for a legal entity, full official 
designation. Address must indude postal code/country name.) 

Edwin Call 

965 South Spigel Road 
Virginia Beach, VA 23454 

U.S.A. 


This person is: 

a applicant only 

□ applicant & inventor 

X inventor only (j/thu d,€ck- 

boK U markgd, do net fiO in bthw.) 


State (Le. country) of nationality US 


State (i.e. country) of residence: US 



This person is applicant for purposes of: 

□ all designated □ all designated States a the United States □ the States indicated 
States except the United of .America only in the Supplemental Box 

States of America 



Q Further applicants and/or (further) inventors ar e indicated on a continnation sheet 

Box No. IV - AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified is hereby/has been appointed to act on behalf of the applicant(s) before the competent 
International Authorities as: a agent □ common representative 



Name & Address (Family name followed by given name-for a legal entity, fitll official designation. 


Telephone No.: 


Address must include postal code/country name.) 


Robert G. Weilacher 


202-659-2811 


Smith, Gambrell & Russell, LLP 


Facsimile No. : 


1850 M Street. N.W., Suite 300 


202-659-4329 


Washington, D.C. 20036 US 


Teleprinter No. : 



O Marie this check-box where no agent or common representative is/Uas been appointed and the space above is used instead to indicate a 



special address to which correspondence should be sent. 



□ Marie this check-box where no 
special address to which, coird 


M^^prxocanxm xepresentadve is/has been appointed and tfaejgf^:ibov« is usedinatiBad to indicate a 
^^^aoe^uidbesent ^^B' 




, Box No. V - DESIGf^ATION OF STATES 




The following designations are hereby made under Rule 4.9(a)(maHc the applicable check-boxes: at least one mw 
be marked) : 
Reeional Pacents 

a AP ARIPO Patent KE Kinya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UGUgsn^ 

State which is a Contracting State of the Harare Protocol and of the PCX 
a E A £ urasian Patent: AZ A2Brbaijan, BY Belanxs, KZ Kazakstan, RU Russian Federation, TJ Tajikistan, TM 

Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent Convention of the PCT 
a EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, DE Germany, DK 

Denmaik, ES Spain, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC 

Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the 

European Patent Convention and of the PCT. 
a OA OAPI Patent: BF Buridna Faso, BJ Benin, CF Central Afiican Republic, CG Congo, d Cote dlvoire, CM 

Cameroon, GA Gabon, Gtiinea, ML Mah. MR Mauritama, NE Niger, SN Senegal, TD Chad, TG Togo, and 

any other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection 

or treatment desired, please specify) 
National Patent (if other kind of protection or treatment is desired, please specify)', 
a AL Albania a LT Lithuania 
a AM Armenia a LU Luxembourg 
a AT Austria S L V Latvia 

a AU Australia a MD Republic of Moldova 
a AZ Azerbaijan S MG Madagascar 

a BB Barbados a MK The Former Yugoslav Republic of Macedonia 

a BG Bulgaria a MN Mongolia 

a BR Brazil a MW Malawi 

a BY Belarus ' a MX Mexico 

a CA Canada a NO Norway 

a CH & LI Switzerland Sl Liechtenstein a NZ New Zealand 

a ON China a PL Poland 

a CZ Czech Republic a PT Portugal 

a DE Gemiany a RO Romania 

a DK Denmark a RU Russian Federation 

a EE Estonia a SD Sudan 

a ES Spain a SE Sweden 

a FX Finland a SG Singapore 

a GB United Kingdom a SI Slovenia 

a GE Georgia S SK Slovakia 

a HU Hungary a TJ Tajikistan 

a IS Iceland a TM Turkmenistan 

a IL Israel a TU Turkey 

a JP Japan a TT Trinidad Sc Tobagg 

a KE Kenya a UA Ukraine 

a KG Kyrgyzstau S UG Uganda 

a KP Democratic Peopled Rep. of Korea a US United States of America f Continuation) 
a KR Republic of Korea a UZ Uzbekistan 
a KZ Kazakstan a VN Viet Nam 

a LK Sri T.^mka Cbeclc-boxes reserved for designating States (for the purposes of natioiial patent) - 
a LR Liberia which have become parcy to the PCT aAer issaaace of this sheet: 
a LS Lesotho □ 

a 

B and anv other PCT member states as of the flline date not listed above 

Li addition to the designations made above, the applicant also makes under Rule 4.9(b) all designations which would be 
peraiitted under the PCT except the desienationCs) of . . The anplicant declares that those additional 
designations are subject to confirmation and that any designation which is not confiraied betbre the expiration of 15 months 
finm the priority date is to be reg^oded as withdrawn by the applicant at the expiration of that ttme limit- (Confirmation of a 

designation consists of tha filing of a notice ^ta^ing that designation and the payment of the designation and confirmation fees. Confirmation must r^ach the 
receiving Office within the 15-month limit) 







Country 
(in which, or for 
wA/cA. the appiieation 


Filing Date 
(day/month/year) 


Application No. 


Office of filing 1 
(only for regional 1 
orint»naiional 1 
application) 


0) United States 


ZMayZaOO 


60/201.306 


asm 1 


(2) 








Jl'^^^^- 

^Th* receiving Qffict is hereby requtaed to transit to the Intentatianai Bureau a ctrti/i^ ( 
of the eariier applicaxionfs) identified above at item(s): fl) 1 * 


JUtxNo. m- EARLIER SEARCH '■ ^ - , ^ J 



Box rfo.yi' PRIORITY CLABf 



The priority of the foUa^ng earlier apptieationfe) is hereby claimed: 



ty claims am indicated in the Supplemental Box i 



f'^^^'^ a search (int«rnationat, iatemationaUy^ 
Atukcntytsnawtjuested^basethetnt^atianatsearrA, to the ertent passible, on the results of that eariier sear^. identified such search or reauest either by 
reference to the relevant applieatwn for the translation theree^ or by r^erence to the search . 'tenner ay 



Country (or regional office): 
Box No. Vm- CHECKLIST 



Date (day/month/year): 



Number: 



This intemationaj application 
contains the following number 
of sheets: 



1. request: 


4 


sheets 


2. description: 


13 


sheets 


3. daims: 


2 


sheets 


4. abstract: 


1 


sheet 


5. dravings: 


0 


sheets 


Total: 


20 sheets 



This international application is accompanied by the item(s) malted below: 



1. □ separate signed power of attorney 

2. □ copy of general power of attorney (3 copies) 

3. X statement explaining lack of signature 

4. o priority document(s) (specify): 

5. a fee calculation sheet 



6. o separate indications concemingl 

deposited microorg^isms 

7. a nucleotide and/or amino acid 

sequence listing 

8. a. other check 



-igure No. j_ of the drawings (if any) should accompany 
the abstract when it is published. 



Language of filing of the 
intemationai application: English 



Box No. IX - SIGNATURE OF APPLICANT OR AGENT 



Next to each signature^ indicate the name of the person signing and the capacity in which the person signs (if 
capacity is n^yohvious from reading the request). 



such 



Robert G. W^acher, Reg. No. 20,531 



May 1,2001 
Date 



For Receiving Office use only 

1. Date of actual receipt of the purported 
international application 


2. Drawings: 


3. Correaed date of actual receipt due to later 

but timely receiving papers or drawings completing 
the purponed international application: 


o received: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


□ not 
received: 


5. Intemationai Searching Authority 
specified by the applicant: ISA/ 


6. □ Transmittal of search copy delayed 
until search fee is paid 





• For International Boreau use only 



Date of receipt of the record 
copy by the International Bureau 



FEE CALCTTLATION SHEET 
Annex to the Request 



Applicant or agent's file reference 
032867W002 



This ihm^ U not part cf^siJota iM cammt at a Mhaa iifthm Irnvnaitomai ^pUeatlou 

r receiving OfSce use only — 



International 




lation No. 



Date stamp of the receiving Office 



Applicant Power Spray, Inc. 



CALCULATION OF PRESCRIBED FEES 



L TRANSMITTAL FEE - 240 m 

2. SEARCH FEE 700 TSI 

Intemationai Searcli to be carried out by US . 

(If two or more International Searching Authorities are competent in relation to the 
intemationai (^plication, indicate the name of the Authority which is chosen to cany out 
the intemationai search.) 

3. INTERNATIONAL FEE 
Basic Fee 

The international application contains 20 sheets. 



first 30 sheets 382 [bl] 

X = „0: [b2] 

remainiag sheets x additional amount 

Add amounts entered at bl and b2 and enter total at B 382 [B] 

Designation Fee 
The intemationai application contains all designations 

6 X 82 = 492 rD1 

number of designations x amount of des. fee 

(If that total exceeds the figure which corresponds to the amount of 

the designation fee multiplied by ten. enter the latter figure in box D. 

Add amounts entered at B and D and enter total at I 874 [1] 

4. FEE FOR PRIORITY DOCUMENT 15. [P] 

5. TOTAL FEES PAYABLE 

Add amounts entered at T, S, I and P, and 

enter total in the TOTAL Box 1829 

' TOTAL 

□ The designation fee is not paid at this time. ^ 

Mode of Payment 



□ authorization to charge Q bank draft 

deposit account (see beiow) o cash 
s cheque ° revenue stamps 



□ coupons 

□ postal money order 

□ other (specify) 



Deposit Account Authorization 

The RO/US □ is hereby authorized to charge the total fees indicated above to my deposit account 

a is hereby authorized to charge any deficiency or credit any overpayment in the total fees indicated 
above to my deposit account. 

□ is hereby authorized to charge the fee for preparation and transmittal of the priority document to th \ 
International Bureau of WIPO to my deposit account. 



■ / / 

Deposit Account Number Date (day/month/year) 



02-4300 




r20.53n 



Signature and Reg. No. 




V PATENT COOPERATION 
PCT 




From the INTERNATIONAL BUREAU - 



NOTIFICATION OF RECEIPTOR 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



WEILACHER, Robert, G. - - .^ 
Smith, Gambrell & Russell,. LLP. 
Suite 8(M) 

1850 M Street, N.W.; ' 
Washington, DC 20036 
ETATS-UNIS D'AMERIQUE 



Date of mailing (day/month/year) 
26 June 2001 (26.06.01) 


IMPORTANT NOTIFICATION .; 


Applicant's or agenf s file reference 

32867W003 (if 


International application No. 
PCT/US01/13924 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name{s) of the applicant{s) and State(s} for which they are applicants: 

POWER SPRAY, INC. (for all designated States except US) 
CALL, Edwin (for US) 

International filing date : 01 May 2001 (01 .05.01 ) 

Priority date(s) claimed 02 May 2000 (02.05.00) 
Date of receipt of the record copy 

by the International Bureau 06 June 2001 (06.06.01) 

List of designated Offices : 



RECEIVED 

UL 1 0 ZOO ! 
"smith, gambrell & RUSSELL. LLP. 



AP :GH,GM,KE,LS,MW,MZ,SD,SL,S2,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IEJT,LU,MC,NL,PT,SE,TR 
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AL,AM,AT,AU,AZ,BB,BG,BR,BY,CA,CH,CN,CO,CZ,DE,DK,EE,ES,FI,GB,GE,HU,IL,IS, 

JP,KE,KG,KP,KR,KZ,LK,LR,LS,LT,LU,LV,MD,MG,MK,MN,MW,MX,NO,NZ,PL,PT,RO,RU,SD,SE,SG, 

SI,SK,TJ,TM,TR,TT,UA,UG,US,UZ,VN,ZA 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the Indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to; 



X 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternattonalSearching Authority. 





The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Swinerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer: 

Beate Giffo^chnnitt 

Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



004109226 



ANNb.. rO FORM PCT/IB/301 



imationai application No. 
PCT/USOl/13924 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE v 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the .7 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by : - 

the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States ? ^ 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the . 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or~^ 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an * 
extension of time or grace period, in some cases upon payment of an additional fee, is available. , 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997. respectively, and may, therefore, 
be elected in a demand or a later electron filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter 11 has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said eariier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document-will be considered to have been receive'd 
by the International Bureau on the last day of the 1 6-month time limit (Rule 1 7.1 (a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 

of-a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the eariiest application whose priority is claimed. 



^i^^t^^t^., . Form PCT/IB/301 (Annex) (July 1998) 



004109226 




pI . ENT COOPERATION T^tT' 



PCT/US01/13924 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

' (PCT Administrative Instructions, Section 41 1 ) 


To: 

WEILACHER, Robert, G. 
Smith, Gambrell & Russell, LLP 
Suite 800 

1850 M Street, N.W. -rP""'; 
wasnington, zuuoo 

ETATS-UNIS D'AMERIQUE . :r 


-Date of mailing- (day/month/year) ■ .-• . 
10 September 2001 (10.09.01) 




Applicant's or agent's file reference 
32867W003 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US01/13924 


international filing date (day/month/year) 

01 May 2001 (01.05.01) 


International publication date (day/nnonth/year) 

Not yet published 


Priority date (day/month/year) 
02 May 2000 (02.05.00) 


Applicant 

POWER SPRAY, INC. eta! 



1. The applicant is hereby notified of the date of receipt {except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters in ihe right-hand column, the pi iuriiy 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b>. 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the amiicant is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR"* appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1 (c) which, 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity,, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



02 May 2000 (02.05.00) 



Prioritv application No. 



60/201,306 



Country or regional Office 
or PCT receiving Office 

US 



Date of receipt 
of Priority document 

13 July 2001 (13.07.01) 

RECEIVED 



SMITH, 6AMBREa& RUSSELL, LLR 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


David MALEK 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 




004271570. 



The demand must be filed directfy with the competait fntemaaonal Preliminary Examining Authority or. if two or more Authorities are competent. 
wiA theone chosen by the of^iamt. The fid! name or two-letter code of that AuAtaity may be iruHcatai by the a^Ucam on Oie tim below: 

IPEA/ 



PCX 



CHAPTER II 



DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



Identification of IPEA 


Date of receipt of DEMAND 


Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 


International application No. 

PCT/US01/13924 


International filing date (day/month/year) 
01/May/2001 (01.05.01) 


(Earliest) Priority date (day/month/year) 

02/May/2000 (02.05.00) - 



Title of invention 

SYSTEM FOR PROTECTION OF SUBMERGED MARINE SURFACES 



Box No. II APPLICANT(S) 



Name and address: (Familv name followed by gix-en name: for a Ujpl entity, fidl ojfictai desigmiion. 
Vie address must indude postal code and name amtn\) 

POWER SPRAY. INC. 

1409 Air Rail Road 

Virginia Beach, VA 23455 US 


Telephone No. 

757-460-3336 


Facsimile No. 

757-363-9131 


Teleprinter No. 


Applicant's registration No. with the Office 


State (that is. country) of nationality: 
US 


State (that is, country) of residence: 
US 



Name and address: (Family name followed by given name: for a legal entity. Jull official des^pwtion. The address must include postal code and name of country.) 

Call, Edwin 

965 South Spigel Road 
Virginia Beach. VA 23454 US 



State (that is. country) of nationality: 

US 



State (that is, country) of residence: 

US 



Name and address: (Family namef(^lowed by ff\vn name: for a legal entity, fidl <^kiai designolion. Tfte address must include postal code and name of country.) 



State (that is. country) of nationality: 



State (tha is, country) of residence: 



I I Further applicants are indicated on a continuation sheet. 



Form PCT/IPEA/40I (first sheet) (March 2001 ; reprint July 2001) 



See ?/otes to the demand form 



Sheet No. .2 



International application No. 
PCy/ffSQl/ 13924 



Box No. m AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is [X] agent common representative 

and has been appointed eariier and represents the applicant(s) also for international preliminaiy examination. 
rn is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

rn is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country,) 

Weilacher, Robert G. 
Smith, Gambrell & Russell, LLP 
1850 M Street. Suite 800 
Washington, D.C. 20036 US 



Telephone No. 

202-659-2811 



Facsimile No. 

202-659-4329 



Teleprinter No. 



Agent ' s registration No. with the Office 

20531 



□ Address for corresiiondence: Mark this check-box where no aeent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of: 

the international application as originally filed 
the description as originally filed 

I I as amended under Article 34 

the claims \^ as originally filed 

fXl as amended under Article 1 9 (together with any accompanying statement) 
I I as amended under Anicie 34 

the drawings [X] originally filed 

I I as amended under Article 34 

2. |]_ I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed 

3 . Qjj The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 

from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be rfwrked only where the time limit under Article 19 has not yet expired.) 

* Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or. where a copy of amendments to the claims under Article 19 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: .EngHsh 
fXl which is the language in which the international application was filed. 
[ ) which is the language of a translation furnished for the purposes of international search. 
I I which is the language of publication of the international application. 

I I which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No.V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter II of 
the PCO 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/40 1 (second sheet) (March 200 1 : reprint July 2001 ) 



See Notes to the demand form 



Sheet No. 3. 



International application No. 
PCT/USOl/13924 



Box No. VI CHECK UST 



The <teniand is accompanied by the following elements, in the language referred to In 
Box No. IV, for the purposes of international prelinunary examination: 







received 


not received 


1. translationof international application 


sheets 


□ 


□ 


2. amendments under Aiticie 34 


sheets 


□ 


□ 


3. copy (or, where required, translation) of 

amendments under Article 1 9 : 


sheets 


□ 


□ 


4. copy (or, where rec^ired, translation) of 
statement under Article 19 


sheets 


□ 


□ 


5. letter 


sheets 


□ 


□ 


6. other (specify) : 


sheets 


□ 


□ 



For International Preliminary 
Examining Authority use only 



The demand is also accompanied by the item(s) marked below: 

1. P?| fee calculation sheet 

2. Q original separate power of attorney 

3. Q original general power of anomey 

4. Q copy of general power of attorney; 

reference number, if any: 



5. Q statement explaining lack of signamre 

6. Q sequence listing in computer readable form 

7. □ other (specify): 



Box No. VII SIGNATXmE OF APPLICANT, AGE^^^ OR CO.MMON REPRESENTATIVE 

Neet to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the demand). 




Robert G. Weilacher 



For rmemanonal Preliminaiy Examining Authority use only 



1 . Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



2 r— 1 The date of receipt of the demand is AFTER the expiration of 1 9 months 
L— 1 from the priority date and item 4 or 5, below, does not apply. 



□ The applicant has been 
informed accordingly. 



. I — I The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
^- I I Rule 80.5. 



5 I I Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
I — I is EXCUSED pursuant to Rule 82. 



Demand received from IPEA on: 



For International Bureau use only 



Form PCT/IPEA/401 (last sheet) (March 2001 : reprint July 2001) 



51? e Notes to the demand form 



PCX 



CHAPTER n 



International 
application No. 



FEE CALCULATION SHEET 
Annex to the Demand 

^ For International Preliminary Examining Authority use only 



PCT/US01/13924 



Applicant's or agent's 

fife reference 032867,003 



1 



Date stamp of the IPEA 



Applicant 

POWER SPRAY, INC. 



CALCULATION OF PRESCRIBED FEES 



1. Preliminary examination fee 

2. Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants are) so 
entitled, the amount to be entered at H is 25% of the 
handling fee.) 

3. Total of prescribed fees 

Add the amounts entered at P and H 

and enter total in the TOTAL box 



490 P 



137 



H 



627 



TOTAL 



MODE OF PAYMENT 



m 


authorization to charge deposit 


□ 


cash 


account with the IPEA (see below) 




□ 


cheque 


□ 


revenue stamps 


□ 


postal money order 




coupons 


□ 


bank draft 


□ 


other (specify): 



AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT 
(This mode of payment may not be availtdfle at all IPEAs) 



IPEA/ US. 



|~i Authorization to charge the total fees indicated above. 

[5cl (This check-box may be marked only if the conditions for 
deposit accounts of the IPEA so permit) Authorization 
to charge any deficiency or credit any overpayment in 
the total fees indicated above. 



Deposit Account No.: Q2-43QQ 



Date: 14 NInvpmhpr 9001 



Name: Robert G. Wellacher 



Signature: 



Form PCT/IPE.V401 (Annex) (March 2001; reprim July 2001) 



See Notes to the fee calculation sheet 



•t 



ENT COOPERATION TRE 




From the INTERNATIONAL BUREAU ^[^^^ 



PCT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61 .3) 



Date of mailing (day/month/year) 
07 March 2002 (07.03.02) 















WEILACHER, Robert, G. 








Suite 800 - < : ' . 




1850 M Street, N.W. / ; v- >. 




Washington, DC 20036 . - - 




ETATS-UNIS D'AMERIOUE 













Applicant's or agenf s file reference 
32867W003 


IMPORTANT INFORMATION 

.• ■ - : -t-'^ 


International application No. 
PCT/US01/13924 


International filing date (day/month/year) 

01 May 2001 (01.05.01) 


Priority date (day/month/yea r) 
02 May 2000 (02.05.00) 


Applicant - 

POWER SPRAY, INC, et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 

Offices of its election: 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NUPT,SE,TR 
National :AU,BG,CA,CN,DE,GB,IL,JP,KP,KR,MN,NO,NZ,PL,RO,RU,SE,SK,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG • 
National :AL,AM,AT,AZ,BB,BR,BY,CH,CO,CZ,DK,EE,ES,FI,GE,HU,IS,KE,KG,KZ,LK,. ■:. . 

LR,LS,LT,LU,LV,MD,MG,MK,MW,MX,PT,SD,SG,St,TJ,TM,TR,TT,UA,UG,UZ,VN,ZA 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent 





The International Bureau of WlPO 


Authorized officer: 






7 


34, chemin des Colombettes 


OdileALIU / 




1211 Geneva 20, Switzeriand 






Facsimile No. (41-22) 740.14.35 


Telephone No. (41 -22) 338.83.38 r 





Form PCT/IB/332 (September 1997) 



4709571 



J^i^Jii; .-.-^• 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
Internationa] Bureau 

(43) International Publication Date 
8 November 2001 (08.11.2001) 



PCT 



(10) International Publication Number 

WO 01/83842 Al 



(51) International Patent Classification^: C23C 4/06, 
4/08, B32B 15A)1, 15/04 

(21) International Application Number: PCT/USO 1/13924 

(22) International Filing Date: 1 May 2001 (01.05.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/201,306 



2 May 2000 (02.05.2000) US 



(63) Related by continuation (CON) or continuation-in-part 
(CIP) to earlier application: 

US Not furnished (CON) 

Filed on Not furnished 

(71) Applicant (for all designated States except US): POWER 
SPRAY, INC. [US/US]; 1409 Air Rail Road, Virginia 
Beach, VA 23455 (US). 



(72) Inventor; and 

(75) Inventor/Applicant (for US only)'. 



CALL, Cdwin 



[USAJS]; 965 South Spigel Road, Virginia Beach, VA 
23454 (US). 

(74) Agent: WEILACHER, Ro»>ert, G.; Smith, Gambrcll & 
Russell, LLP, Suite 800, 1850 M Street, N.W., Washington, 
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Reference to a Related Application . 

5 This application claims the benefit of the Provisional Application 60/201,306 which is 
relied on and incorporated herein by reference. 

Introduction and Background 

10 The invention is a system comprised of metallized coatings and thermal spray procedures 
that produces a unique protective coating. In particular, the invention consists of 
preparing and applyiQg zinc and zinc-based alloys. These materials are thermal sprayed 
with unique metallizing processes and procedures onto surfaces of submerged marine 
structures. This invention differs from other metallized coatings in that it performs the 

15 function of bio-fouling protection and cathodic protection. 

The practice of coating steel and concrete with thennally sprayed metal coatings for 
corrosion protection has been accepted for many years for use on of&hore platforms, oil 
storage tanks, gas transmission facilities, bridges, rail cars, locks and dams, bulkheads, 

20 ships, barges, pulp and paper mills, and petrochemical plants. Thermal spray coatiags are 
often called metallized coatings. Many metals and alloys exist; aluminum and zinc are 
the most widely used metals for corrosion control. Aluminum metallized coatings 
(AMC) and zinc metallized coatings (ZMC) provide long-term corrosion protection for 
greater than 30 years. Conoipared to paint, both AMC and ZMC have superior corrosion 

25 and abrasion resistance. 

Aluminum and zinc are anodic to most metals and protect these more noble substrates in 
electrolytic environments. Aluminum is more noble than zinc; therefore, it corrodes less 
rapidly than zinc. As a result, aluminum metallized coatings are more commonly used 
30 for corrosion protection in marine environments, rather than zinc metallized coatings. 
This is especially the case for immersion applications. Since the aluminum metallized 
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coating will corrode less r^idly than zinc, AMC has been the standard choice for 
submerged, splash zone, and above water marine applications. 

Thermal spray coatings have been used for corrosion protection on steel structure since 
5 the early 190O's. More recently, zinc metallized coatings are appHed directly to the 
reinforced concrete surface to prevent future corrosion of the rebar. Highway bridges , 
parking garages, and other concrete structures can be protected using these (CP) cathodic 
protection systems. Zinc is the choice metal for cathodic protection, because it is one of 
the least noble metals and is compatible with concrete. When zinc is in bimetallic 
10 contact with steel in an electrolyte, the zinc will corrode or "sacrifice itself' and provide a 
level of protection to the more noble metal. The contact may be direct or indirect. 

Purpose of Ani-fouling Coatings 

15 Marine animals and plant life accumulate on submerged surfaces located in iutertidal 
regions. In the marine industry, this is referred to as fouling or bio-fouling. Barnacles 
and other fouling organisms are serious problems for owners of boats, ships, industrial 
facilities, buoys, power stations, etc. who keep their property in the intertidal region. 
This is referred to as hard fouling. Anti-fouling paints are designed to prevent fouling for 

20 a defined pCTiod of time. Owners who keep their property in the water year-round are 
faced with hauhng, scraping, and painting on a routine basis. The present invention 
prevents hard fouling on submerged surfaces. It does not claim to prevent soft fouling 
lilce algae and slime. 

25 Environmental Demand for Alternative Anti-fouUng Coatings 

It has been recognized that a threat is placed on the earth's environment through the use 
of two types of antifouling paints: 1) paints containing tributyltin (TBT) and 2) paints 
containing copper or cuprous oxide. 

30 
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Butyltins are organic tin compounds. Tributyitin is a butyltin compoiind. For decades, 
TBT has been put in marine paints to inhibit the growth of unwanted organisms such as 
algae and barnacles. A small amount ofTBT is potent enough to kill aquatic life. When 
TBT paint is applied to ship hulls and ship components, the TBT leaches or "dissolves" 
5 into the water. AVhen it settles to the bottom of the water table, it poisons and may kill 
marine life. Strong scientific evidence links TBT to adverse biological effects in fish and 
shellfish. Recent studies indicate that TBT and other butyltin compounds are causing 
deaths in sea mammals. 

10 There is continuing evidence that TBT is dangerous to humans. Two Murray State 

University chemists conducted a study on human adults. The study showed that butyltin 
disrupts the function of critical human immune cells. Butyltins are the same compounds 
found in anti-fouling paints, wood preservatives, and dish sponges. The Murray State 
study found that when humans were exposed to "environmentally relevant" 

15 concentrations of tributyltin for as little as an hour the tumor-killing ability of natural 
killer cells was inhibited. 

Many European countries have already issued a complete ban on TBT use in marine 
coatings. The United Nations Ihtemational Marine Organization has issued resolutions to 

20 issue legally bindiug legislation by 2003. The legislation will globally prohibit the use of 
anti-fouling systems that contain organotins such as tributyltin. Despite the evidence that 
TBT is harmful to humans and marine life, it is not banned in the United States. 
Shipyards can apply TBT paints to large commercial vessels, but it is banned on smaller 
boats. Special licensing permits are required for applying TBT paints. Releases of TBT 

25 are limited through the issuance of state permits , Shipyards are required to comply with 
these levels. La short, TBT paints have provided a solution to boat owners but at an 
extreme expense to the environment, marine life and possibly humans. The 
environmental and health hazards of TBT are issuing a call for alternatives, and the 
political response to ban the use of TBT in marine paints creates a demand for proven 

30 antifouling coatings without environmental hazards. 
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The present invention contains no pesticides, biocides, or tributyltin. Since tbis product 
is a thermal spray coatings it contains no solvents or volatile organic compounds 
(VOCs). This is an important distinction from anti-fouliag paints. Most of the solvents 
in these paints contain chemicals that are hsted by the US Environmental Protection 
5 Agency as a hazardous material. Therefore, the production and use of these paints 

requires adherence to strict regulations because of the risk to health and safety of humans. 
When ^piied, liquid solvents in the paint coating evaporate. These solvents which 
contain VOC pose dangers to the atmosphere by ozone depletion. Furthennore, the 
containm^t, handling and disposal of the used paint cans and byproducts of the 
10 application process create several environmental problems. 

Copper has been used heavily in the marine coatings industry. Eighteenth and nineteenth 
century wooden hull vessels were regularly clad with copper sheeting to prevent 
biofouling. Today, most antifouHng paints contain high amoimts of cuprous oxide. The 
15 US Navy and many scientific research organizations are investigating the release rates of 
copper from antifouling marine coatings. These organizations are issuing concerns about 
the possible damage copper is doing to the marine enviroimient. 

This invention includes the use of zinc-based metalhzed coatings to present hard fouling 
20 on submerged surface. Zinc-copper is one of the alloys selected for this invention. It can 
be stated, however, that the release rate of zinc, or copper or any of the metals on alloys 
used to form a metallized coating is much lower than that of a paint product, because the 
copper metal is only being released through oxidation. Paints contain copper salts that 
are soluble in water. Metallized coatings produced by this invention are insoluble in 
25 water. In fact, the metals or alloys used in this invention and thermal spray processes are 
insoluble in water. 

SunMnary of the Invention 

30 The primary purpose of this invention is to protect surfaces of submerged marine 

structures from bio-fouling and more particularly, hard fouling such as from barnacles. 
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More particularly, the present invention relates to a process for the protection of 
submerged marine structures in need of protection against hard fouling, such as barnacles 
because of the environment in which such marine structures are placed, for example in 
salt water. A second aspect of the invention relates to cathodic protection. 

5 

In carrying out this invention, a 100% metal coating is applied directly to the substrate. 
The coating is applied using a thermal spray process. The temi metallizing is often used 
instead of thermal spray. The two terms are interchangeable. The present invention 
contains no solvents or volatile organic compounds (V OC). The coating is a zinc or zinc- 
10 based alloy. The coating is not designed as an ablative coating or self-polishing coating 
like other marine paints; therefore, roinimal leachiug of the coating iato the water table 
occurs^ 

The puipose of diis invention is to provide a coating system that performs better and is 
15 more desirable environmentally than conventional paint systems that contain toxins or " 
heavy metals. The coatiug of the present invention is comprised of zinc and zinc-based 
alloys. It contains no tributyltin (TBT), volatile organic compounds (VOC), pesticides, 
or biocides. 

20 The coatings of this invention are intended to perfomi in conjunction with and more 
effici^itly than other cathodic protection systems that require external electrical power 
siq)plies or sources. The present invention involves no external power suppHes; therefore 
it mvolves less maintenance and repair than electrically impressed protection systems. An 
advantage of this invention is that the coating can be sprayed directly to the substrate. It 

25 provides a system more feasible and cost-effective than spraying copper-nickel to a resin 
insuiatiag layer. Thermal sprayed zinc and ztac based alloys provide a more durable 
coating than a copper-nickel and resin coating system^ because a metal-to-metal bond is 
stronger than a metal-to-resin bond. The present invention is a zinc-based coating 
sprayed directly to the surface of the marine structures and surfaces. The sur&ce to be 

30 protected by this invention can be any surface which needs protection from fouling, 
including but not liioited to steel, aluminum, brass, stainless steel, concrete, fiberglass, 
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plastic, and wood. 

The present invention provides a cost-effective way to perform all stated functions, 
essentially to provide a commercially feasible application process for industries 
5 including, but not limited to, pleasure craft, oil and gas, power generation, shipping, petro 
chemical, paper and pulp, aids to navigation, and water treatment &cilities. Thus, the 
present invention provides protection for structures, including, but not limited to ship 
hulls and boat hardware (propellers, rudders, shafts, trim tabs, strainers, etc.), buoys, 
locks, dams, off-shore oil rigs, piers, wharfs, bulk heads, pipelines, seawater intakes. 



In fulfilling its objectives, this invention avoids the problems associated with other 
coating systems. Current bio-fouiing control techniques cause galvanic corrosion of the 
coated metal structure. For example, the present invention avoids galvanic corrosion 
problems caused when placing dissimilar metals like copper on or near steel or 
15 aluminum. 

Detailed Description of Invention 

The steps, methods, and components of the invention are illustrated as follows. The 
20 surface metal is power washed with fresh, clean water to remove soluble salts and bulk 
biomass. Next, the metal surface is blasted to a suitable extent; for example to a white 
metal according to standard SSPC-SP-5. A suitable anchor-tooth profile is created for a 
thennal spray coating. For non-metal surface, such as concrete, fiberglass, plastic, 
composites, etc., other blasting techniques are required. 



Next, a zinc-based metal wire is selected that is compatible with the substrate. The 
coating is then applied using a thermal spray process such as electric arc, combustion 
wire, or combustion powder. Electric arc is preferred. Uniform coverage is achieved by 
applying multiple layers of the coating and overlapping passes with the spray gun. 
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A sealer may be added to the thennal sgxdiy coating to provide additional benefits. Sealers 
for thennal spray coatings are used by those familiar with the ait. The zinc-based metal 
wire is composed of 50-100% zinc. The remaining metals include, but are not limited to, 
copper, carbon, tin, nickel, aluminum, and magnesium. 

5 

Because the present invention involves the spraying of zinc-based alloys, it avoids the 
toxic problems associated with tributyltin paints and copper paints. In addition, zinc does 
not create galvanic corrosion when sprayed on steel or aluminmn structures. The 
following metals are the most commonly used in the manufacture of marine stmctures or 
10 vessels: nickel, brass, bronze,- stainless steel, and copper-nickeL Finally, zinc provides 
cathodic protection to submerged metallic marine structures. 

A preferred method is to modify standard thennal spray procedures. The purpose of the 
modifications is to produce a harder and more dxurable coating when compared to normal 
15 corrosion control coatings and to produce siq)erior protection against bio-fouling with the 
added bonus of cathodic protection. Thermal spray industry standards for air pressure and 
spray parameters such as spray voltages have been elevated to provide a coating that is 
better as an anti-foulant than other thermal spray coatings. The modification of industry 
standards improves the anti-fouling characteristics of the invention. 

20 

Another preferred method is to select thermal spray equipment that produces a spray of 
small particles. The inventor has found that spraying small particles produces a smoother 
and more desirable coating. The inventor has discovered that using equipment that sprays 
large particles can cause a courser, uneven coating. It should also be noted that in many 
25 ways, the technique and skill of the thermal spray technician is important to the quahty of 
the coating. The inventor prefers the use of an electric-arc, twin wire system for applying 
the coating. 

It is preferred to use a two wire system with arc spraying techniques. Thus, one of the 
30 wires may be zinc and the second wire can be zinc or copper, aluminum, tin, nickel or 
magnesium. 
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As mentioned above, copper is known to have anti-fouling characteristics. However, 
copper and copper-nickel alloys may create electrolysis problems. Copper and copper- 
nickel alloys will cause galvanic corrosion to aluminum and steel when the coating is 
5 damaged and exposes the less noble substrate in an electrolytic environment The 
inventor's use of zinc and zinc-based alloys provides a better coating than copper and 
copper-nickel alloys for two reasons. First, zinc and zinc-based alloys are compatible 
with more surfaces than a copper or copper-nickel alloy. Second, in tests conducted by 
the inventor it was demonstrated that zinc metaUized coatings performed better than 
10 copper metaUized coatings. Performance was rated by ability to prevent hard fouling. 

The present invention is durable in harsh marine oivironments. Resin-based paints craze 
and crack badly when left in the sun for an extended period of time. In addition, the anti- 
fouling characteristics of traditional point coatings are lost if the pain remains out of 
15 water for extended periods of time (30-90 days). Most resin-based paints use copper or 
cuprous-oxide as the active anti-fouling agent. Ultraviolet for extended out of water 
have no negative effect on the performance of zinc or zinc-based metallized coatings in 
accordance with the present invention. 

20 The present invention also acts as a passive cathodic protection system. Suice the 
invention is passive, it is easier to maintain and more economical than an impressed 
current cathodic protection system. It contains no expensive power suppHes, reference 
cells, wiring, etcetera. The complexity of an active cathodic protection system makes it 
more expensive and less reliable for the owner of the marine stmcture. 

25 The coating system of the present invention protects suri&ces of submerged marine 
structures, such as ship hulls, from bio-fouling with the additional characteristic of 
cathodic protection. Not only does the invention provide improved performance when 
compared to existing paint systems, the design is also cost-effective and commerciaUy 
feasible. No insulating layers of paint are required with this invention. The zinc or zinc- 

30 based thermal spray coating can be apphed directly to the substrate of the structure; 
therefore, it is more economical because it has fewer appUcation steps. 
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The cathodic protection characteristics of this invention will also provide the owner of 
the vessel or structure with the added benefit of life-cycle cost savings by reducing the 
corrosion rate and consumption of zinc anodes. For example, stracture owners routinely 
5 place zinc anodes on underwater metal surfaces to protect the dissimilar metal from 
corrosion. This invention when applied to components or sections of the structure will 
reduce the consumption rate of the structure's ziac anodes. In this event, the zinc 
metallized coating or zinc-based metallized coating works in concert with the zinc 
anodes. Certain outside factors uncontrolled by this invention may prevent this benefit. 
10 They include but are not limited to the amount of stray electrical current present on the 
vessel, the level of stray electrical fields in the surrounding water, and the manner in 
which electrical devices on or near the structure are wired. 

The performance of paints on moving boat parts like propellers and shafts have been 
15 poor. Paints have failed due to their low adhesion characteristics. A boat owner with a 
propeller coated with a paint with low bond strength will find that the paint first starts to 
disbond and fall off around the outside perimeter of the blades. Due to the motion of 
propellers through the water and abrasion caused by solids in the water, the paint is 
eventually completely worn off the blades. This will allow the unprotected surface to be 
20 fouled. The bond strength of this invention is at least five times higher than that of 
paints. In addition, the expansion and contraction rate of the zinc and zinc-based 
metallized coating is similar to the base metals (brass, aluminum, steel, stainless steel to 
name a few). Therefore, this invention has superior protection because it adheres to the 
metal and will not crack, disbond, or come off as easily. 
25 . 

Examples of Invention 

It was noted through many years of experience in cleaning and painting boat huUs that 
30 paint was effective for ten to sixteen months at best. After this period, it was found that 
the hull needed to be repainted. It was also noted that the hardware (propellers, shafts. 
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rudders, struts, trim tabs, etc.) of the boat fouled more quickly than the hull. This 
problem was due to the limited bond strength of paint. Prop wash, movement of the boat 
through the water, and other actions caused the paint to prematurely come off. Thermal 
spray coatings offer at least five times the bond strength of paint. As a result of these 
5 observations, experiments were performed with metallized coatings. The inventor has 
extensive experience in thermal spray coatings used for corrosion protection and cathodic 
protection. The inventor also has experience cleaning and painting boat hulls. 

This invention provides an entire coating system for cathodic protection. 

10 

Example 1 

A requirement for corrosion protection existed for a dive platform attached to a dive 
boat. FoiiT carbon steel supports for the dive platform were coated. Since aluminum is 
the preferred metal for marine underwater corrosion protection, thermal sprayed 
15 aluminum was ^plied to all the supports except one which was coated with thermal 
sprayed zinc. 

Based on the principles of galvanic corrosion, to those experienced in the art it was 
imconventional to place zinc in a marine underwater environment since zinc corrodes 

20 more quickly than aluminimi. The results of this test were surprising and revealing in 
that the zinc-coated support did not corrode as quickly as expected and showed no signs 
of bio-fouling. In contrast, the aluminum-coated steel was badly corroded and fouled. 
This was caused by contact of the aluminum metallized coating and the copper-rich paint 
in an electrolyte. Severe electrolysis ensued by the dissimilar metals being in contact 

25 with one another. This caused the paint to peel further exposing the steel to marine 

growth. This caused the chain reaction that accelerated with time. Through this example, 
it was discovered that two problems were solved - bio-fouling and corrosion protection — 
by using the ZMC. Further, the zinc even went beyond its initial, intended purpose by 
providing a third benefit: cathodic protection to the carbon steel support bracket. 

30 

Example 2 



10 



wo 01/83842 



PCT/USOl/13924 



Thennal sprayed zinc and zinc-based alloys were applied to aluminum propellers, brass 
propellers, aluminum samples, steel samples, and brass samples. Some propellers were 
placed on boats and others were placed in saltwater rivers and bays tributary to the 
Chesapeake Bay and Atlantic Ocean. It was concluded from these tests that zinc and 
5 zinc-based thennal spray coatings protect the base metal from bio-fouling, and galvanic 
corrosion. 

Example 3: Test Propeller (static) 

A three-bladed brass propeller was coated with a copper/zinc metallized coating. Using a 
10 nylon rope, the propeUer was hung into a saltwater tributary to the Chesapeake Bay. The 
propeller remained in the water for one full season (approximately four months). At the 
end of the season, the propeller was pulled out for analysis. A garden hose was used to 
remove the sofr fouling on the propeller. The propeller had no barnacle growth or other 
hard fouling. 

15 The tips of two of the propeller blades were cut off and submitted to a laboratory for 
analysis. The purpose of the analysis was to determine if the substrate was protected 
from corrosion. The laboratory took sections from the blade tips for analysis. These 
sections were mounted in epoxy resin and then polished. Using microscopy, the 
laboratory found that "there was no apparent attack or disorder in the parent metal." 

20 

Example 4: Long Creek Test 2000 - 2001 

Two 2" X 2" metal pieces were coated. The first piece was almninum coated with a zinc 
metallized coating. The second piece was a brass piece coated with a coppCT-zinc 
metallized coating. These two samples were placed on string and hung alongside a dock. 
25 A third uncoated carbon steel sample was hung in the water with the coated samples. 
The dock is located on a saltwater creek that feeds into the mouth of the Chesapeake 
Bay. These three samples were exposed for one summer season (approximately four 
months). 

30 The results showed no fouling or serious corrosion on the metallized samples. Surface 
oxidation was visible on the two coated sanq>les. The good perfonnance of these 
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coatings contrasted with the untreated sample. The carbon steel was heavily coiroded 
and delaminated. A few large barnacles and several small baxnacleis were also attached to 
the micoated sample.The test reaffirmed the fouling results of the propeller test (Example 
1). 

5 

Example 5 : Test Float 

On June 26, 2000, a test float was placed at the same maiina location mentioned in the 
above examples. The test float was made out of PVC piping. Twenty-six 2" x 2" metal 
samples were tied to the float usiag nylon string. The samples were made of steel, 
10 aluminum, brass, or stainless steel. Seven different metallized coatings were coated on 
each type of metal. The coatings included a zinc metallized coating and six zinc-based 
alloy metallized coatings. One uncoated sample of each metal was tied to the float as 
well. 

The results of the tests are as follows: 

15 

1 . The zinc metallized coating performed well on all substrates. 

2. Depending on the substrate, the six ziac-based coatings varied in performance. . 

3. Overall, the test indicated that zinc and zinc-based metallized coatings perform well in 
20 preventing fouling. 

4. It is important that the zinc or zinc-based alloy be correctly selected for each 
individual application. 

Example 6: Two 24" 3-bladed Propellers 1998 - 2000 

25 Ih November of 1998, two three-bladed propellers were coated for a boat docked on the 
Elizabeth River in Norfolk, Virginia. The owner of the boat uses the boat infrequently, 
so the propellers are often sitting still for several weeks at a time. This is a good test 
subject for testing the effectiveness of zinc and zinc-based alloy metallized coatings. 
Barnacles strike on metal and need time to adhere to the surface. If a boat is used 

30 regularly, then the barnacles are swept off the metal surfaces by the action or forward 
motion of the boat. 
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This boat was moored at the dock in Elizabeth River for two years. In December 2000, 
the boat was hauled out for the first time since November 1998. The propellers were free 
from heavy fouling except for a few small barnacles around the hub of the propeller. 
Under normal conditions, the owner stated that the propellers would have been entirely 
5 coated with barnacles. Due to the customer's satisfaction with the results, he asked the 
inventor to ^ply the same metallized coating to the boat shafts, struts, rudders and trim 
tabs. The inventor mobilized a crew to the boat yard and provided the service. 

Example 7: Zinc anodes on two shafts connected to two 24" 3-bladed propellers (same 
10 propellers as described in Example 6) 

The boat described in Example 6 is not only an example of the anti-fouliag characteristics 
of the invention, it is also an example of the cathodic protection provided by the 
invention. 

15 The shafts on this boat were stainless steel. The propellers were brass. To protect the 
less noble propeller material from corrosion, the boat owner placed one zinc anode on 
each of the shafts. The zinc anodes on the shaft of this boat were in excellent condition 
after two years of use. The anode held its original shape and was only slightly depleted. 
The boat owner stated that prior to 1998 and imder the same marina conditions, the boat's 

20 anodes would be completely depleted in less than two years. 

Typically, boat owners in the Chesapeake Bay region can expect their zinc anodes to 
require replacCTient at least once per year. This example demonstrates the cathodic 
protection o^ered by this invention in submerged marine environments. 

25 

Further variations and modifications of the foregoing will be apparent to those sldlled in 
the art and are intended to be encompasses by the claims appended hereto. 

30 
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I claim: 

1 . A method for protection of submerged marine surfaces from bio-fouling Gomprising: 
5 spraying the surface to be protected with a solvent free, zinc or zinc based alloy 

coating produced by a thermal spray process. 

2. The method according to claim 1 wherein the coating is free of tributytin. 

3. The method according to claim 1 wherein said spraying is in the absence of a 
volatile organic compounds (V OC). 

10 4. The method according to claim 1 wherein the surface is a metal member 

selected from the group consisting of carbon steel, aluminum, stainless steel, brass, 

copper, copper-nickel, monel, lead and bronze. 

5. The method according to claim 1 wherein the coating is applied directly to the 

surface of the structure without additional insulating layers. 
15 6. The method according to claim 1 wherein the surface is fiba-glass, plastic, 

composites, concrete, or wood. 

7. The method for protecting of a submerged metal marine surface comprised of 
washing the surface to be protected with water to remove any soluble salts and biomass, 
blasting the metal siir&ce to white metal, selecting a metal wire containing zinc 

20 compatible with said surface, carrying out a thermal spray process to apply a zinc or zinc 
based coating to said surface to thereby achieve protection against bio-fouling. 

8. The method according to claim 4 wherein said thermal spray process is by 
electric arc, combustion wire or combustion powder. 
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9. The method according to claim 7 further comprising applying multiple layers 
by thennal spray to obtain a unifonn coverage by the zinc or zinc based alloy on the said 
surface. 

10. The method according to claim 4 further comprising optionally adding a 
5 sealer on top of the thennal spray coating. 

1 1 . The method according to claim 1 wherein a thennal spray metallized coating 
is deposited and composed of 50-100% zinc. 

12. The method according to claim 9 wherein zinc metal coating additionally 
contains a member selected from the group consisting of copper, carbon, tin, nickel, 

10 aluminum, magnesium and mixtures thereof. 

13. A method for cathodically protecting surfaces of marine structures which are 
to be placed underwater comprising thermally spraying said surfaces with a solvent free, 
zinc or zinc based alloy coating. 

14. The method according to claim 12 wherein said marine structure is the hull of 
15 a ship, ship hardware, buoys, locks, dam, off-shore oil rigs, piers, wharfs bulk heads, 

pipelines and sea water intakes. 

15. A marine structure which when in use is submerged in water having been 
coated by the method according to claim 1. 

16. A marine structure has been coated according to the method of claim 13 . 
20 17. A propeller having been coated by the method of claim 1. 

18. A submerged marine surface coated with the method according to claim 1 . 
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AMENDED CLAIMS 
[received by the International Bureau on 01 October 2001 (01.10.01); 
original claims 1, 5, and 7 amended; remaining claims unchanged (1 page)] 

! . A method for protection of submerged marmc surfaces from bio-tbuUng without 
external electrical power comprising: 

spraying the surface to be protected with a solvent free, zinc or zinc based alloy coating 
pruduccd by a tlxcrmal spray process. 

2. The method according to claim 1 wherein the coatnig is free of tribulytin. 

3. The method accordhig to claiml wherein said sjiraying is in the absence of a volatile 
organic compounds (VOC). 

4. Tlie method according to claim 1 whei*cin tbe surface is a metal member selected from 
the group consisting of carbon steel, alunninum, stainless steel, brass, copper, copper-nickel, 
moncl, le;ul and bron?M. 

5. The method according to claim 1 wlicrem the coating is applied directly to the surface 
o f the fiLiiictiire without any insuUUing layers. 

6. Tl^c method according to claim 1 wherein the surface is fiberglass, plastic, composites, 
concrete, or wood. 

7. The method for protecting of a submerged metnl marine surface without cxtemal 
elcctrl«il power comprised of washing the surface to be protected with water to remove atiy 
sohiblu salts and biomass., blasting the metal surface to while metal,, selecting a metal wire 
containing tiuc compatible with said surface, carrying out a thermal spmy pi'ocess to apply a zinc 
or srinc based coating to said surface to thereby achieve ])roteclion against bio-fouling. 

8. The niciiiod according to claim 4 wherein said thcraal spray process is by electric arc, 
combustion wire, or combustion powder. 
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